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GLIDER - motivation

e Software tools that allow users to visualize,
analyze and mine satellite imagery are
currently limited.

* Available commercial packages are expensive.

* None of these packages provide all the GLIDER
features
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GLIDER Features

Visualize and analyze satellite data in its native
Ssensor view.

Apply different image processing algorithms on the
satellite data.

Apply different pattern recognition/data mining
algorithms on the satellite data.

Project satellite data and analysis/mining results
onto a globe and overlay additional layers.

Provides multiple views to manage, visualize, and
analyze satellite data.
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GLIDER is using:

* ADaM

— ADaM (Algorithm Development and Mining) toolkit

— Contains 140+ image processing, pattern recognition and machine
learning algorithms

* |VICS

— Interactive Visualizer and Image Classifier for Satellites (IVICS)

— Provides capability to visualize satellite imagery and select samples for
supervised classification

e World Wind

— Project satellite data and analysis/mining results onto a globe and
overlay additional layers
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GLIDER Architecture

Integrates existing tools
— ADaM: UAHuntsville’s Algorithm Development and Mining Toolkit

— IVICS: UAHuntsville’s Interactive Visualizer and Image Classifier for
Satellites

— WorldWind: NASA’s 3-D globe visualization system

Eclipse Java RCP provides the framework
— Plug-in based modular design

— Code reuse
— Cross-platform support (Windows, MacOSX, Linux, Solaris)

— Manages GUI layout
— Allows branding
— Access to a large suite of existing plug-ins
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Data Currently Supported in

e Direct support in GLIDER ¢ Import from IVICS/GSF
— MODIS Terra and Aqua — ASTER
e L1B Imager data 1km, 500m, 250m — GOES McIDAS
e L2 cloud mask, aerosols,
— AMSU - MG
_ SSMI — AVHRR LAC/GAC
—TMI — VIRR
— NAC
— CALIPSO (partial) i
— LANDSAT TM (NLAPS and
GEOTIFF)
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GLIDER Views:
Project Explorer
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GLIDER

File Help
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GLIDER Views:
Image Analysis V

Help

Iew
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Image Analysis Features
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Clustering Algorithm Example

= O || @) Channel Editor 32 =0

| 0 10068%) .
Select Channed T 1 2 |ga;5;gu': 3
r & 3| vl J

1 [DuB450u) 3} 4 )0.5550u)

2 [DA580u) 4} 5[12400u]

3 [D.4600 | 6 [15400u)

4 [0.5550] 6 7[213004]

5 [1.2600u) Tl 8ALEw)

6 [1.68004) B 9 0.8430u)

7 [21300u) 9] 10 j0.4E80y) -
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Feed Green | Biue

Red| 1105450u]

Minimum Scale Valee: 0000

KheansCutputFilellame omeans
Maomum Scale Value: Z55.000
Ll L]
ClustersOutputFileNeme kmeans_clsy :

Fp Equalize

@ m

Consale
Program output

i Mqunlh-rr; Cancel
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GLIDER Views:
Earth View

@ GLIDER
File Help

@ Earth View 52|

@ GLDER ; |

File Help

® oo MOD021 KM.A2000057)

File Help
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GLIDER Views:
Workflow Composer

. GLIDER

File Edit Tools Help
=

workflow  File BEEE8 Component  Help

@ GLDER
File Help
| ® Earth View 52|

dd Hode Remove Mode  Connect/Disconnect  Auko Complete Connections

Component Lisk WiorkFlow |

. GLIDER =--Companents
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File Input

Cutput
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Ijﬁ(—p_iolﬂ [=-Ci\Documents and Settingsirramachandran’ Config
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4
< >
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“omponent Information

Select a comnponent from the Component
List

Altitude 3, km Lat 52.1

m S — |

TroTC ST aTeay
Units: Reflectance (0-1)
Scaling: Max 1.0 Min 0.0
Wavelength: 0.555
Spatial resolution (m): 1000.0
Number of Pixels 1354




Demo

Look at Ash/Steam Plume event from
Iceland's Eyjafjallajoekull Volcano

Learn how to subset imagery both spatially
and spectrally

Apply clustering algorithm to generate
classification maps

UAHuntsville



Let’s Apply a Clustering Algorithm

e Goal — Create a thematic/classification map
using MODIS L1B data with three classes:
Clouds, Ash/Steam and Ocean

e Methodology:

— Subset the data both spatially and spectrally

— Apply K-Means with k=5 and let the algorithm find
groups in spectral feature space

— Assign semantic (3) classes to the 5 groups
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Lets Apply a Clustering Algorithm

*Open MOD021KM.A2010105.1135.005.2010105201236.hdf.gld in Image View
and Earth View
» Locate the Ash/Steam in the image
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Look at the Spectral Signatures for
Clouds, Ash/Steam and Ocean
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14l0 [0.6780u]
14hi [0.6780u]
15 [0.74804]
16 [0.86904]
17 [0,90504]
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19 [0.94004]
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EY_Band2
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Channel

[<-Paint 1 <-Paint 2 -~ Paint 3]

Lets keep bands 1,3,4,31 & 32
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Spatially and Spectrally Subset Data

F - [B]x]|
Sample * Tools T Display - -
| | re @ 3 e
Select Sample W MIODO21KM, 42016105, 1135, 008, 2010105201298 e gl X =is
Ll:lad SamplE—‘ Sample T Tools * Display T Window ~
Save Sample

T i o

Subset Image

Convert Sample ko ARFF

EIEECTIGEE 3| R | Selectl 3,4 31 & 32

{Latitude and Longitude are included by default)

22} 20[3.75004]
231 21 [3.96000]
24) 3,9600u]
25} 4.0500]
26) 4,47000]
27) 4.51004]
28) £,72000]
29)
a0}

35) 13, 64000]
a6 13.9400] v

Qutput ¢ CriMyFilesiProjects2010% Taiwan'orkshop

J

[Run in Background ] [Cancel ]

'Drag a box across the screen representing the area to subset "~ Pixel 86, 916 Region Size [

Select an area within the Image View, then select Bands, provide output

flename (subset.gld) and hit Run button. Go to Project View and load subset.gld in
Image View UAHuntsville



Apply KMeans Algorithm

=

Sample T Tools * Display = Window ~

Image Analysis r
Image Enhancement  »

' -
Supervised Classification p| Isodata -
Rule Based y|  KMediods L
Utilities | DBSCAN =

| =

e Only select the spectral
bands

e Make sure you select
normalize channels

e Set the # of clustersto 5
even though we only want
three final classes

e We will merge clusters at
the end!

413 Longitude

Marmalize channels (inear 0-=17

ITSC_KMeans is a program that performs K-means cluskering on each inpuk pattern set, It
will produce a set of cusker centers and also an assignment For each pattern in the
input patkern set,

Classattribute class

MumnCluster &

KMeansOutputFileMame  KmeanResult.gld

ClustersOutputFileMarme  KmeansClusterCenters, bxk

Console
Program oukpuk

[Run] [Run in Backgru:uundl [Cancel]




Lets merge classes to create a map with only three classes gaHuntsville
Load the ClassLUT.txt Color Map e



Fle Edit Tools Help

Final Clustering Result

[ KMeansResdt.gld 53 = O & color Map 52 =]

Sample ~ Tools = Display ~ Window ~
Channels available :

41)  Longitude

Color bars { Lookup tables :

Temperature {180K-330K)
MODIS MOD3S Cloud mask LUT
Linear Autoscale Colorbar
3 LUT
Fixed range colorbar (0-100)
Reflectance (0-1)

Load Fram file

3 Classs Wolcanic Ash LUT

Color | Label{Range

0 Cloud
1 Wolcanic Ash
2 Cloud

3 Wolcanic Ash

|

4 Qrean

|~
(3

Pirel 137,12 Region Size

64 km_Lat 83.5




Education and Training

e GLIDER as classroom tool

e Air Quality Training

- Other potential end users include, Forest
Service, NOAA, and EPA.
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Use GLIDER to examine the data

e GLIDER: http://miningsolutions.itsc.uah.edu/glider/

|  Search

% globally leveraged integrated data explorer for research

ABOUT ITSC UAHUNTSVILLE

GLIDER is a FREE tool to easily visualize, analyze and mine satellite imagery.

‘i Full swath display ‘f Histograms, Scatter plots 4 Image processing algorithms

J Satellite image calibration “f Spectral profile, Linear \‘ﬂ Clustering algorithms
transect

#» Overview
» Design

» Features
» Download

GLIDER V2.1-BETA IS NOW AVAILABLE TO DOWNLOAD!
Posted Thu, 12/10/2009 - 09:10 by RxR

» Sample Data
» Tutorials
» Known Issues GLIDER vZ.1-beta Features and Bug Fixes t_;!lll_e
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